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Statement  of  the  problem: 

This  program  was  initiated  to  evaluate  the  processing  of  materials  using  the  procedure  of  Equal- Channel 
Angular  Pressing  (ECAP)  where  a  bulk  sohd  is  subjected  to  severe  plastic  deformation.  It  is  now  well 
estabhshed  that  ECAP  can  produce  polycrystaUine  bulk  materials  with  ultrafine  grain  sizes,  typically  in  the 
submicrometer  or  even  the  nanometer  range.  The  main  emphasis  of  the  program  was  devoted  to  investigating 
the  potential  for  using  ECAP  to  process  and  strengthen  metal  matrix  composites. 

Two  different  composites  were  used  in  this  program:  an  aluminum  2009  alloy  reinforced  with  25%  SiC 
particulates  and  an  aluminum  6061  alloy  reinforced  with  10%  alumina  particulates.  In  addition,  we  were  able 
to  leverage  our  activities  on  ECAP  in  order  to  estabhsh  collaborations  with  other  major  teams  throughout  the 
United  States  and  around  the  world.  These  collaborations  provided  much  new  insight  into  the  ECAP  process 
and  gave  the  personnel  working  on  the  ARO  program  an  excellent  opportunity  to  become  acquainted  with  new 
experimental  techniques  and  procedures. 

Summary  of  the  achievements: 

This  has  been  a  remarkably  successful  program  for  two  reasons.  Eirst,  we  were  able  to  obtain  excellent  results 
on  the  aluminum  metal  matrix  composites  and  we  showed  the  potential  for  achieving  remarkably  high  strength 
and  good  mechanical  properties.  Second,  our  collaborations  led  to  joint  publications  on  ECAP  with  groups  at 
the  California  Institute  of  Technology,  Eos  Alamos  National  Eaboratory,  Arizona  State  University,  Air  Eorce 
Materials  Eaboratory,  Naval  Postgraduate  School,  University  of  Cahfomia  at  Irvine,  QED  Extmsion 
Developments,  Inc.,  McGill  University  and  Rockwell  International.  We  also  developed  extensive 
collaborations  with  overseas  groups  in  Japan,  Russia,  Spain  and  Hungary.  All  of  these  collaborations  are 
reflected  in  the  numerous  pubhcations  arising  from  this  ARO  program  which  are  hsted  in  the  next  section. 

As  part  of  our  activities  on  the  ARO  program,  we  co- organized  the  Symposium  on  Ultrafine- Grained  Materials 
n  which  was  held  in  Seattle,  ’Washington,  in  Eebruary  2002  as  part  of  the  TMS  Annual  Meeting.  We  are  now 
organizing  a  follow-up  symposium  entitle  Ultrafine- Grained  Materials  IH  which  will  be  held  in  Charlotte,  North 
Carohna,  in  March  2004  as  part  of  the  TMS  Annual  Meeting.  This  symposium  is  already  breaking  records  with 
more  than  120  abstracts  received  from  around  the  world  and,  to  date,  more  than  90  papers  which  will  be  printed 
in  a  special  TMS  book  available  at  the  meeting.  On  the  international  scene,  I  co- organized  a  symposium  on 
Processing  by  Severe  Plastic  Deformation  as  part  of  the  THERMEC-2003  Conference  in  Madrid,  Spain,  in  June 
2003,  and  I  co-organized  a  Symposium  on  Bulk  Nanomaterials  which  was  held  in  Warsaw,  Poland,  in 
September  2003,  as  part  of  the  Pall  Meeting  of  the  European  Materials  Research  Society.  On  a  personal  level, 
recent  successes  that  are  due,  at  least  in  part,  to  the  support  received  from  ARO  over  the  years  include  my 
election  as  a  Pellow  of  the  Royal  Academy  of  Engineering  (PREng)  in  2002  and  my  receipt  of  the  degree  of 
Doctor  Honoris  Causa  from  the  Russian  Academy  of  Sciences  in  2003  for  my  research  on  the  physics  of  metals. 

I  am  also  currently  listed  by  ISI  (Institute  for  Scientific  Information,  Philadelphia,  PA)  as  #3  worldwide  for  the 
number  of  citations  received  to  papers  pubhshed  in  the  field  of  Materials  Science  in  the  5  year  period  of  1997- 
2001. 


All  of  our  results  have  been  published  in  the  scientific  literature  and  a  complete  fisting  is  given  in  the  following 
section.  A  total  of  49  papers  have  been  published  to  date  in  peer-reviewed  journals  including  4  papers  in  Acta 
Mateiiafia,  12  papers  in  Materials  Science  and  Engineering  A,  3  papers  in  Metallurgical  and  Materials 
Transactions  A,  1  paper  in  Journal  of  Materials  Research  and  5  papers  in  Scripta  Mateiialia.  There  have  also 
been  13  papers  published  in  conference  proceedings  and  an  additional  6  papers  have  been  submitted  or  accepted 
for  publication.  All  of  these  papers  acknowledge  the  support  of  ARO  and  they  contain  a  detailed  description  of 
the  research  performed  as  part  of  this  program. 
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